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equilibrium with the liquid at the time in question. The compositions of
the liquid and vapour are of course continually changing as the distillation
proceeds.

The distillates (including the first drop) were collected in 50 c.c. measuring
flasks. It will save circumlocution to speak of a particular case, and I will
take that of alcohol and water, for which the analyses were made by specific
gravity. The successive collections of 50 c.c. show an increasing specific
gravity corresponding to a diminishing strength. The specific gravity of
each gives the total weight, and the strength, deduced from tables, allows us
to calculate the alcohol and water in each collection. The total alcohol and
water originally present in the retort being known-in the same way, we are
able to deduce by subtraction the quantities remaining in the retort at each
stage, and thus to compare the strengths of corresponding liquid and vapour.
In the reduction any particular distillate is considered to correspond with the
mean condition of the liquid before and after its separation therefrom.

If the process above sketched could be absolutely relied on, it would
be possible, starting with a strong spirit in the retort, to obtain from one
distillation data relating to a great variety of strengths. But this method is
not to be recommended, as the errors would tend to accumulate. The first
50 c.c., condensed under somewhat abnormal conditions, was not used directly,
but only to allow for the change going on in the retort. The 2nd, 3rd, and
4th collections were usually calculated so as to show the strengths of these
distillates in comparison with that of the liquid, but they were regarded
rather as checks upon one another than as independent results relating to an
altered state of affairs.

Alcohol and Water.
Observations upon mixtures of water and ethyl alcohol, sufficient to give
a nearly complete curve, were made in 1891 and again in 1898 with good
general agreement. The specific gravities were found in the balance with
a bottle of 20 c.c. capacity, and the calculations of strength were by Mendeleef's
tables with appropriate temperature correction. The results of the second
series are given in the accompanying table and are exhibited as a curve, A, in
fig. 3. The strengths are throughout reckoned by weight.
The observation of May 4 thus signifies that to a liquid containing by
weight 1*97 per cent, of alcohol there corresponds a vapour containing by
weight 17*5 per cent, of alcohol. From the results of May 24 we see that
when the liquid reaches 92 per cent, the vapour is but little the stronger,
and the difference practically disappears at 95 per cent. Indeed according
to May 25 the vapour is a little the weaker at this point. The difference.